Smooth muscle cell migration induced by shear-loaded platelets and endothelial cells. Enhanced platelet-derived growth factor production by shear-loaded platelets.
Uncontrolled migration and proliferation of smooth muscle cells (SMC) are the main mechanisms of development of atherosclerotic neointima. However, it has not yet been elucidated how mechanical stress is involved in this process. We investigated smooth muscle cell mitogenic activity induced by shear-loaded platelets and endothelial cells. in vitro experimental study. We devised four types of conditioned media; supernatant of mixed culture of platelets and endothelial cell (ST), supernatant of shear-loaded mixed culture of platelets and endothelial cell (SH), ST medium neutralised with anti-PDGF antibody (ST+), and SH medium neutralised with anti-PDGF antibody (SH+). Smooth muscle cells were cultured in each conditioned medium, and their spreading activity was determined under a microscope. Smooth muscle cells spreading activity in the SH group was significantly greater than that in the ST group. Their spreading activity was suppressed by anti-PDGF antibody under shear conditions (SH+), but it was not by anti-PDGF antibody under static conditions (ST+). Our results demonstrate that platelet-derived growth factor is produced by shear-loaded platelets and endothelial cells, and local mechanical forces may play an important role in cardiovascular disease.